Fluorescence polarization anisotropy to measure RNA dynamics.
RNA requires helical motion to fold and carry out its function. As RNA helical motion occurs on the nanosecond timescale, the timescale probed by fluorescence dyes, fluorescence polarization anisotropy (FPA) is a simple, yet powerful, technique to study helical dynamics in RNA. With the recent development of several fluorescent base analogs that have a nanosecond timescale lifetime in a duplex, FPA has begun to be used for characterizing RNA dynamics. Using the probe 6-methylisoxanthopterin (6-MI) as an example, we describe the procedure for carrying out FPA experiments on model oligonucleotide systems and in a complex RNA, the Tetrahymena group I intron. For smaller RNA systems, isolating the motion of the target helix from the overall tumbling of the whole RNA system is necessary, and nucleic acids binding proteins can be incorporated into the RNA system to increase the overall size of the system, slow the overall tumbling, and thereby reduce the anisotropy contribution from the overall tumbling to negligible. The procedure for incorporating one such protein, the Lac Repressor, is given as an example.